Objectives The purpose of this systematic review was to evaluate the available evidence in the literature in regard to the subgingival microbial population of chronic periodontitis in subjects with type 2 diabetes mellitus (T2DM+PD) compared to non-diabetic subjects (NDM+PD). Materials and methods A literature search was conducted at Ovid MEDLINE and EMBASE database from 1980 to 2016, supplemented by hand searching as needed. Studies presenting with at least one of the primary outcomes (presence of any subgingival microorganisms, proportion and/or the amount of any subgingival plaque bacteria in T2DM+PD versus NDM+PD) were included. Screening, data extraction and quality assessment were conducted independently and in duplicate.
Introduction
Periodontitis (PD) is defined as an inflammatory disease of the periodontium, caused by the dental bacterial plaque that results in loss of connective tissue attachment, loss of alveolar bone support and periodontal pocket formation [1, 2] .
The bacteria that have been implicated in the PD have been extensively researched [3] and have been classified by Socransky and co-workers into different colour-coded complexes according to the stages of their colonisation on the tooth surface [4] . Of these groups, the red complex, which includes Porphyromonas gingivalis (P. gingivalis), Tannerella forsythia (T. forsythia) and Treponema denticola (T. denticola), has been positively correlated to probing pocket depth (PPD) extent and disease severity [4] , although several studies have found PD present even in the absence of these bacteria [5] . At the same time, PD extent and disease severity are defined by the host response to the same bacterial exposure, which can differ among individuals and has been suggested to be affected, amongst others, by the differential expression of the different genes and pro-inflammatory mediators [6] [7] [8] [9] [10] .
Regardless of the individual susceptibility to PD, other systemic diseases like diabetes mellitus (DM) can affect the manifestation of PD [11, 12] . The relationship between PD and DM has been established by several longitudinal studies [11, 13] . An 11-fold increase in the risk of PD has been observed in uncontrolled type 2 diabetes mellitus (T2DM) patients in a 2-year longitudinal study that compared T2DM to non-diabetic (NDM) subjects [14] . This has been partially attributed to an altered immune response, metabolic and healing potential in the presence of DM partially attributed to the mechanism of advanced glycation end-products [15, 16] . However, it still remains unclear if DM has also an effect on the subgingival bacterial population in PD [17] . It is known that higher gingival crevicular fluid (GCF) glucose concentrations can be found in T2DM subjects when compared to NDM controls [18] . This, in theory, can prompt the occurrence of fermentation, which would generate sufficient energy for the growth requirements of anaerobic bacteria [19] . Furthermore, the metabolic by-products of glucose such as acid and alcohols have the ability of altering the surrounding environment and thereby further facilitate the growth of fermenting bacteria leading to a shift of the microbial population [20] . Consequently, a different bacterial population could be expected in such a glucose-rich environment. It is therefore significant that a saccharolytic species like Capnocytophaga have been found in higher concentrations in T2DM+PD patients when compared to NDM+PD patients [21] . In regard to the rest of the periodontal bacteria, there are studies that have suggested limited differences in the subgingival microbiota between DM+PD and NDM+PD patients; however, most studies of this kind have been done more than two decades ago and therefore present with several limitations including bacterial identification methods [22, 23] . With the advent of new molecular identification methods, it has now become possible to identify more cultivable taxa using the polymerase chain reaction (PCR) technique coupled with gene sequencing [24] . In particular, 16S rRNA sequence analysis allows the identification of uncultivable taxa as the 16S rRNA gene is found in all bacteria and archaea [25] and contains a highly conserved region enabling sequencing and taxa identification to be carried out easily [26] .
Aims and objectives
The purpose of this systematic review was to evaluate the evidence available in the literature in regard to the microbial population in T2DM+PD compared to NDM+PD subjects.
Materials and methods
The focused question addressed was BWhich bacteria are different between the microbial population in PD in the presence or absence of T2DM?Ô ur null hypothesis was BThere is no difference between the microbial population in PD in the presence or absence of T2DM^.
A search of Ovid MEDLINE and EMBASE databases was conducted for the period between the years 1980 and 2016. In addition, reference lists of all included articles and relevant review publications were manually screened for studies that had not been identified by the electronic search. Furthermore, hand-searching was carried out on the dental journals most likely to publish periodontal clinical studies between the years 1980 and 2016.
The search strategy for MEDLINE and EMBASE used a combination MeSH terms and text words. The initial electronic search strategies were formulated for MEDLINE and later modified as appropriate for EMBASE. The details of the electronic search strategy were as follows:
The search was conducted as follows: Population AND Exposure AND outcome AND Limit.
Inclusion/exclusion criteria
Human studies in patients with chronic periodontitis or relevant previous diagnoses with or without T2DM, including mixed type 1 and type 2 DM, presenting data on microbial population were considered eligible. Only studies in English, including at least 10 patients (5 T2DM+PD, 5 NDM+PD), with a minimum of 5 teeth per subject, ≥ 16 years old, nor any intake of antibiotics within the last 3 months prior to bacteriological sampling, and no history of immunecompromising disease were included. Studies presenting aggressive periodontitis or relevant previous classification diagnoses, other types of diabetes, such as gestational diabetes and type 1 diabetes, and experimental studies were excluded.
Outcome measures
& The presence of any subgingival microorganisms in T2DM+PD vs NDM+PD. & The proportion and/or the amount of any subgingival plaque bacteria in T2DM+PD versus NDM+PD.
Screening methods and data extraction
The studies were selected with a two-stage screening process that was carried out by two independent reviewers (L.S.L and B.F.). Disagreements about inclusion or exclusion of a study were resolved by consensus and when necessary a third reviewer (N.D.) was consulted. In the first stage, screening of titles and abstracts was carried out to eliminate irrelevant articles and those that did not meet the inclusion criteria established by this study. At the second stage, following proof reading of the full text, the study eligibility was verified independently by both reviewers and the data extraction and quality assessment were performed for the included studies. Furthermore, forward reference searching was also performed for the included studies, but this did not yield any further studies.
The level of agreement between the two reviewers was calculated using Kappa statistics for the first-and secondstage screening.
Methodology quality assessment
The methodological quality of included studies was assessed, utilising the tools described in the Cochrane Handbook for Systematic Reviews of Interventions 5.1.0 [27] . As different types of studies were included in this systematic review, both the Cochrane assessment tool and the Newcastle-Ottawa Scale (NOS) were used to assess the quality of the studies according to the study type [28] .
Results
The initial search resulted in 611 potentially eligible articles. Following the first-stage of title and abstract screening, 592 papers were excluded, and 19 articles qualified for full-text screening by both reviewers. Following full text screening, 8 further articles were excluded due to not meeting the inclusion criteria in regard to comparison groups and therefore 11 articles were finally selected for critical appraisal by both reviewers. A summary of the systematic review workflow is presented in Fig. 1 .
The kappa value for inter-reviewer agreement was 0.76 at title and abstract screening and 0.62 at full-text reading, showing a substantial agreement between the reviewers. The weighted kappa scores were 0.84 and 0.72 respectively. Treponema denticola Prevotella nigrescens, Campylobacter spp. Fusobacterium spp., Selenomonas noxia 2. T. forsythia, T.denticola, Eubacterium spp., P. nigrescens, S. noxia, P. Intermedia were present in a higher proportion in the PD DM versus the PD NDM group, however the difference did not reach statistical significance. Fusobacterium spp., Actinomyces spp., Streptococcus spp., Capnocutophaga spp.
were present in a higher proportion in the PD NDM versus the PD DM group, however the difference did not reach statistical significance.
Sardi et al. (2011)
[31] A. actinomycetemcomitans P. gingivalis T. forsythia C. albicans, C. dublinienses, C. glabrata C. tropicalis. 1. T. forsythia, C. albicans, C. dublinienses, C. glabrata and C. tropicalis.
2. The prevalence of T. forsythia was statistically significantly less (p < 0.01) in the biofilm of DM compared to NDM subjects.
The prevalence of C. albicans, C. dublinienses, C. glabrata and C. tropicalis was statistically significantly more in the biofilm of DM compared to NDM subjects (p < 0.05 and p < 0.01, p < 0.01, p < 0.01, p < 0.01 respectively)
1. P. gingivalis, A. actinomycetemcomitans 2. The prevalence of P. gingivalis was similar between the groups. The frequency of A. actinomycetemcomitans was variable in the different PD sites, for both groups.
Field et al.
[35] P. gingivalis, F. nucleatum, A. actinomycetemcomitans. There were no statistically significant differences in the proportion of P. gingivalis, F. nucleatum or A. actinomycetemcomitans found in the PD pockets in DM-PD patients when compared with NDM PD patients 1. P. gingivalis, A. actinomycetemcomitans, F. nucleatum. 2. P. gingivalis, proportions and log of total count found in the PD pockets were lower in DM-PD patients when compared with NDM PD patients but the differences did not reach statistical significance. A. actinomycetemcomitans proportions and log of total count found in the PD pockets were higher in DM-PD patients when compared with NDM PD patients but the difference did not reach statistical significance.
F. nucleatum proportions found in the PD pockets in DM-PD patients when compared with NDM PD patients were higher and the log of total count lower but the differences did not reach statistical significance
Casarin et al. Among the healthy sites of DM and NDM patients, no clear differences were identified.
Study and patient characteristics
The 11 studies included in this review consisted of 10 casecontrol studies [21, 23, [29] [30] [31] [32] [33] [34] [35] [36] and 1 controlled clinical trial [37] . All 11 included articles presented microbiological results before periodontal treatment, and only 1 article also presented the microbial population after non-surgical treatment [37] .
The included controlled clinical trial [37] compared the microbiological effect of non-surgical periodontal therapy at baseline, 2 weeks after supragingival and 4 months after subgingival therapy in T2DM+PD and NDM+PD groups. Two out of the 11 studies [21, 36] stated the ethnicity of the study participants while the remaining studies did not provide relevant details. There was an average number of approximately 50 patients involved in three studies [21, 23, 35] , while four further studies included over 60 patients each [29, 30, 32, 33] . The remaining studies had around 20-30 patients included [31, 34, 36] . The age range of the patients included was mostly between 30 to 60 years of age.
In most studies, the patients' periodontal status was classified using the Armitage [38] classification [29] [30] [31] 34] or similar criteria [35] [36] [37] . However, in four studies [21, 23, 32, 33] the definition of the periodontal disease was not reported clearly. The classification employed for the DM diagnoses was clearly indicated in only three studies [29, 30, 32] . In one study [37] , both T1DM and T2DM patients were included without stratification and thus the microbial results reflected on both types of diabetes mellitus. The smoking habits of the patients included were not identified in 5 of the studies [23, 30, 31, 33, 34] . These data are summarised in Table 1 .
Regarding the status of DM control, in 5 articles, it was not clear [23, 30, 32, 35, 36] . Four articles reported to have controlled and non-controlled DM in the same sample [21, 29, 33, 37] . One article had controlled DM only [31] and one article had only non-controlled DM [34] .
Microbiological analysis

Outcomes
There was a lack of homogeneity between the species of bacteria investigated in all studies. Different methods were used to determine the proportion of bacteria and different definitions of PD and DM were applied in the included studies (Tables 1, 2, and 3) .
The outcomes reported in most studies [23, 29-31, 34, 36, 37] are in the format of percentage of bacteria of interest, recovered from subgingival plaque samples in NDM+PD groups versus those of DM+PD groups. A different method of grouping was carried out in one study [32] , where the prevalence of bacteria was compared in diseased and healthy sites of the diabetic and non-diabetic subjects with periodontitis. The number and percentage of cultivable bacterial isolates, the percentage of positive sites and positive patients were provided in one study [23] . In another study [29] , the percentages of subjects colonised with bacteria of interest were reported in the diabetic and the non-diabetic group without identification of the presence of the periodontal disease in each subject. Another study [30] reported the percentage distribution of different genotypes of P. gingivalis in NDM+NPD no disease group, NDM+PD group and T2DM+PD group with data available as subdivision of the genotypes. Cloning and traditional sequencing were done to analyse the distribution of the percentages of clones containing different bacteria in T2DM+PD and NDM+PD samples in one study [34] . Another study [36] applied next-generation 454 pyrosequencing on T2DM+PD, NDM+PD, T2DM+NPD and NDM+NPD samples, which reported the outcome as species-level operational taxonomic unit (OTU) which is defined by a sequence similarity threshold such as ≥ 97% for a 'species'-level phylotype. The relative abundances of the OTUs in signature bacteria were reported and compared.
Key findings
A significant lower proportion [31, 34, 36] and frequency [29, 32] of T. forsythia in T2DM+PD group versus NDM+PD groups has been reported. Out of the 6 studies [29, 31, 32, [34] [35] [36] that reported T. forsythia, four studies had an agreement on the presence of lower percentage of T. forsythia in T2DM+PD in comparison to NDM+PD group.
Five studies [29, 31, 32, 34, 37] investigated A. actinomycetemcomitans and P. gingivalis. One study [29] reported that the proportion of P. gingivalis was higher in NDM compared to that of T2DM group. There was less conclusive evidence on the report of P. gingivalis in other studies. In one study [31] , A. actinomycetemcomitans and P. gingivalis did not have statistically significant differences when comparing the T2DM+PD and NDM+PD groups. On the other hand, o n e s t u d y [ 3 2 ] s h o w e d h i g h e r f r e q u e n c y o f A. actinomycetemcomitans and P. gingivalis in T2DM+PD.
A study [34] that was conducted in Brazil reported several genera with higher detection frequency in the NDM+PD group: Porphyromonas, Filifactor, Eubacterium, Synergistetes, Tannerella and Treponema (p < 0.05). In addition, in the T2DM+PD group of this study, genera such as TM7, Aggregatibacter, Neisseria, Gemella, Eikenella, S e l e n o m o n a s , A c t i n o m y c e s , C a p n o c y t o p h a g a , Fusobacterium, Veillonella and Streptococcus genera have been found at higher detection frequency than the other genera (p < 0.05).
Another study [36] that was conducted in China employed next-generation sequencing and reported results of microbiota among NDM+PD versus NDM+NPD and T2DM+NPD versus T2DM+PD groups. The OTUs that had their relative abundance increased in T2DM+PD were the family of Propionibacteriaceae, Capnocytophaga sputigena, Tannerella forsythia and the order Burkholderiales. Those that had relative abundance decreased in T2DM+PD were the family of Prevotellaceae and Prevotella tannerae [36] . The T2DM+PD associated bacteria include Porphyromonas gingivalis, the genus of Leptotrichia, Treponema medium, the order of Bacteroidales, Tannerella forsythia, the family of Synergistaceae, Porphyromonas endodontalis, unclassified OTU0056 and Filifactor alocis [36] .
Methodological qualities of the studies included
There was a mutual agreement among reviewers that all studies had potential for selection bias as they may not be representative of the DM or PD disease populations. In most studies, the case definition was adequate; however, the reporting of which criteria used to diagnose diabetes or periodontitis was inadequate despite their detailed description [21, 33, 35] . As for the selection of controls, all studies recruited their patients from a hospital environment except for three studies [23, 29, 33] where no description was given. Two studies scored highest in the comparability section [21, 33] as both studies accounted for the confounding factors, whereas such statement is often unclear in other studies. Whether the disease status was blinded to the investigators at the time of experiments remains questionable in five of the studies [23, 30, 33, 36] , while the remaining studies provided clear statements (Appendix Table 4 ). Three out of 11 studies were considered to be of higher quality [21, 32, 34] , followed by five studies of lesser quality [23, 29, [35] [36] [37] then 3 studies of the least quality [30, 31, 33] based on the various factors of study design.
Strength of evidence
Although most of the studies reviewed are case-control studies, differences among them in the case definitions, sources of patient population, experimental nature as well as outcome measurements renders it challenging to draw any overall definitive conclusions by aggregating their results. In terms of the case definitions, various methods were used to define the severity of periodontal disease and the definition of diabetes used was not always mentioned. The implication of this is that the grouping of mild, moderate or severe periodontitis among these studies may vary due to different classification systems used. However, the problem with case definitions in diabetes may be less influential on the strength of evidence as most misclassification occurs in young adults [39] and the studies included in this review recruited older adults. For instance, only one study [23] out of the 11 studies included the lower age limit of 17 years old, which potentially poses the risk of a misclassification of diabetes mellitus as type II. However, the rest of the studies included patients of similar age range.
Sources of recruitment were mostly reported as deriving from university dental hospitals and there was no involvement of community clinics; thus, they represent a narrow-range population. Most studies mentioned specific inclusion or exclusion criteria and sometimes both, which represents a strict selection of patient characteristics within the recruited population. Confounding factors were not reported in all studies, and only one study [21] stated adjustments for confounding factors in the statistical analysis. There was no mention of other confounding factors in these studies other than the smoking status, which has been known to be a risk factor of periodontal disease. In terms of grouping of the diseased individuals, some studies grouped both type one and two diabetes into the diseased group when compare to the non-diabetic groups. One study [32] identified both healthy and diseased sites in both diabetic and non-diabetic groups but failed to clearly differentiate between the groups in the reporting of the microbiological results. The majority of the studies identified in this systematic review focused on one or more of the periodontal pathogens especially the red complex, moreover, reported the results as the percentage population colonised with such bacteria of interest.
Potential bias in the review process
Despite the language restrictions being a potential source of publication bias, in this review, unpublished studies were also searched for, although none were identified. All review processes were independent with duplicate screening for study eligibility.
Discussion/limitations and conclusion
This systematic review attempts to describe the differences in subgingival microbial population of chronic periodontitis between subjects with type 2 diabetes mellitus (T2DM+PD) and non-diabetic (NDM+PD) subjects.
A lower detection frequency of P. gingivalis, A. actinomycetemcomitans, T. forsythia in T2DM+PD as opposed to NDM+PD subjects was reported in a few studies [29, 30, 37] . In one study [30] , DM was found to have no prominent effect on the fimA genotype of P. gingivalis, which is consistent with the results reported by another study [31] where no differences were shown between T2DM+PD and NDM+PD groups for P. gingivalis. Furthermore, the latter study [31] reported an increase in the percentage of sites colonised with A. actinomycetemcomitans in NDM+PD as opposed to T2DM+PD patients. It is important to emphasise that the trend of A. actinomycetemcomitans and P. gingivalis is consistent in all studies [29, 31, 37] , whereas two studies agreed in the finding of T. forsythia being found less prevalent in T2DM+PD versus NDM+PD [29, 31] . In general, there were minor differences in the frequency or proportion of P. gingivalis between the T2DM and NDM groups, with weak evidence suggesting a decreasing trend of P. gingivalis in the NDM group [29, 30, 37] . The evidence of the decreasing trend of T. forsythia in the NDM group remains weak, but with more studies in agreement with this outcome [29, 31, 32, 34, 36] .
There was a mixture of the geographic regions where the studies were conducted; nevertheless, it would have been preferable to have a blend of studies from a more diverse racial background to observe a true universal effect. In addition, only one study [21] among the 11 studies stated the ethnicity of the patients, which has been accounted for as a variable of periodontal diseases [40] . The evidence provided by either case-control studies or cross-sectional studies would remain limited for the investigation of the microbial community between DM and NDM. Longitudinal studies where the report of the subgingival microbiota after the return to health following therapy, as well as that in health and disease are required to strengthen the evidence of the effect of diabetes on the subgingival microbiota [41] .
Masking of assessors was not always stated; however, most samples were collected prior to the experiments taking place and such problem was less influential on the outcome. The type of experimental techniques used, such as culturing method, PCR, BANA analysis or DNA-DNA hybridisation technique, all have different start and end points. If any DNA extraction were to be carried out, the timing, the storage method of the DNA or the method itself could all vary within this discipline [42] , which could further increase the variability of the results in these studies. In terms of the collection of subgingival plaque samples, most studies used curettes to collect the bacterial samples with fewer studies using paper points. As it has been suggested previously, the usage of different subgingival plaque collection methods do not generally have a significant effect on the microbiological outcome [43] and such factor is considered less influential on the strength of evidence. It is not clear if most of the studies performed sitebased rather than subject-based analysis as the latter method could inflate the statistical power thereby misleading the results [44] . Only four of the studies stated that the subgingival plaque samples collected from different sites from the same patient were pooled for microbiological analysis [31, 34, 35, 37] .
The variability of methodologies used in the studies reviewed did not permit us to conduct a meta-analysis or attempt to perform direct comparisons between the results presented. For instance, there were differences between studies with case definition, diagnostic criteria and different microbiological analysis as well as experimental methods. In addition, most studies focused on one or a few of the commonly investigated periodontal pathogens such as the different fimA gen o t y p e o f P. g i n g i v a l i s , T . f o r s y t h i a a n d A. actinomycetemcomitans using various detection techniques, while no studies focused on the entire microbial ecology using more persuasive tools such as next-generation sequencing. With the use of such next-generation sequencing, one would be able to identify any shift of the microbial population between diseased and healthy group more accurately while at the same time, being able to identify any difference in the bacteria in a less prejudiced scope [45] .
Quantitative PCR (qPCR) used in a study [35] allows absolute or relative quantification of the counts and proportion of targeted bacteria, which is less labour-intensive than the culturing technique [46] . There has been report on the discrepancy of the outcome of qPCR and the culturing technique, mainly due to qPCR including also the presence of dead bacteria [47] . The outcome of the same samples using qPCR or 454 pyrosequencing has similar patterns, but with discrepancies mainly because qPCR targets a specific species while the NGS reports at a higher taxonomic genus level [41] . The targeted techniques such as qPCR and culturing remain advantageous in providing information on pathogenicity of specific bacteria; however, their shortcomings of the lack of a broader picture of the microbial community render these techniques less beneficial in investigating the shift of the microbiome between case and controls [41, [47] [48] [49] . In addition, DNA-DNA hybridisation technique used in one of the studies [32] helped to identify the presence of bacteria between groups. However, as the virulence of a bacteria that remained similar between the group may change more dramatically in one group versus another resulting in increased pathogenicity, the investigation on simply the presence or absence of bacteria may be inadequate [50] and this would be an issue with all technology used in the studies reported too.
As uncultured taxa constitute also a large part of the diseased microbiome [41, [51] [52] [53] , the use of sequencing techniques enables one to obtain a broader overview of the microbial community between health and disease while providing a more efficient and DNA-saving method [47, 54] . Interindividual variation in the subgingival microbiome of periodontitis and health or smokers versus non-smokers have been identified, with some of the common periodontal pathogens showing low relative abundance in disease further demonstrating the limited information available from the targeted technique and this may explain the discrepancy of outcomes between studies in addition to other factors [41, 55] .
Although sequencing allows observation of a broader microbiological picture as opposed to specific bacteria, different library preparation, sequencing platforms, 16 s rRNA gene regions targeted and bioinformatics pipeline all complicates the comparisons of microbial community [56] . In one of the studies [34] for example, 16 s rDNA Sanger sequencing was conducted, with the traditional cloning and sequencing method being a source of potential bias to the study. Another study [36] that was conducted more recently utilised 16 s rDNA pyrosequencing to compare the microbiota and provided results with a higher level of evidence confirming some of the previous reported results.
Recommendations for future research
As the research question addresses two different diseases, it is important to consider the different confounding factors of each disease as well as potential problems with misclassification. Therefore, factors like age of the participants [57] and representative mixture of subjects in terms of ethnicity, geographic regions and socio-economic status [58] [59] [60] should be employed.
When analysing un-pooled subgingival plaque samples, it is recommended that both site-specific and subject-specific analysis are carried-out using methods such as multilevel modelling [21] . Furthermore, specifying in the material and methods whether the microbial samples have been pooled together from multiple sites or not, would enhance the understanding of the quality of the study, as a site-based and a subject-based study are founded on different statistical nature [61] .
In regard to the analysis method, next-generation sequencing is proposed as the most ideal method for such studies to identify the microbial shift. However, should PCR or other procedures be carried out, detailed statements of the type of DNA extraction, its timing and under which conditions it took place should be accurately reported as it is important for the quality of the yielding DNA [62] . Moreover, next-generation sequencing could allow the investigation of not previously targeted bacteria in the presence of DM and PD, cultivable or uncultivable. This can lead to new insight in the microbial interactions [34, 45] .
As shown in this systematic review, only few of the studies available have compared patients with diabetes and periodontitis versus non-diabetic-periodontitis subjects. It is therefore, strongly recommended that future studies include four distinct groups of participants (NDM+PD, T2DM+PD, NDM+NPD, T2DM+NPD) instead of using intra-subject comparisons between healthy and diseased sites of the same subjects. For any cohort and cross-sectional studies, NOS quality assessment scales were used.
1. Below are for CASE-CONTROL studies: Comparability of cases and controls on the basis of the design or analysis a) study controls for DM-periodontitis patients* (i.e. DM-perio vs non-DM-perio, DM no perio vs DM-perio etc, basically two comparable groups) b) study controls for any additional factor * (i.e. grouped smokers vs non-smokers) If the odds ratio for the exposure of interest (DM) is adjusted for the confounders listed, then the groups will be considered to be comparable on each variable used in the adjustment. 2. Below are for COHORT studies:
Representativeness of the exposed cohort a) truly representative of the average DM-periodontitis patients in the community * b) somewhat representative of the average DM-periodontitis patients in the community * c) selected group of users eg nurses, volunteers d) no description of the derivation of the cohort 2) Selection of the non exposed cohort a) drawn from the same community as the exposed cohort * b) drawn from a different source c) no description of the derivation of the non exposed cohort 3) Ascertainment of exposure a) secure record (eg HbA1c records) * b) structured interview, for example, following the flow chart to reach a DM diagnosis * c) written self report d) no description 4) Demonstration that outcome of interest (bacteria) was not present at start of study a) yes * b) no Comparability 1) Comparability of cohorts on the basis of the design or analysis a) study controls for DM-periodontitis * b) study controls for any additional factor, such as smoking. * (This criteria could be modified to indicate specific control for a second important factor.) Outcome 1) Assessment of outcome a) independent blind assessment of the outcome, or confirmation of the outcome by reference to secure records such as radiographs, medical records and other information on microbial population. * b) record linkage (identified through ICD codes on database records) * c) self report d) no description 2) Was follow-up long enough for outcomes to occur a) yes (select an adequate follow up period for outcome of interest) * b) no !!! 3) Adequacy of follow up of cohorts a) complete follow up -all subjects accounted for * b) subjects lost to follow up unlikely to introduce bias -small number lost -> 5 % follow up, or description provided of those lost) * c) follow up rate < 5% (select an adequate %) and no description of those lost d) no statement
For RANDOMISED CONTROLLED TRIAL:
To assess the quality of randomised controlled trials, Cochrane Handbook for Systematic Reviews of Interventions 5. No methods reported or methods not explained.
Concealment of allocation
Grade A (adequate)
Central randomisation, pharmacy sequentially numbered/ coded containers.
Grade B (unclear)
No methods reported or methods not explained.
Grade C (inadequate)
Alternate assignment, hospital number, odd/even birth date.
Blinding of outcome assessment Yes No
Handling of withdrawals and losses Grade A (yes)
Clear description of losses to follow up given.
Grade B (unclear)
Unclear description of losses to follow up given.
Grade C (no)
No description of losses to follow up given. 
